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*RGLFKDXG HW DO 
JHQHUDWHG E\ SROLF\ RI VXVWDLQDEOH HQYLURQPHQW UHTXLUHV WR IRFXV RQ  HFRQRPLF HQYLURQPHQWDO DQG VRFLDO
DVSHFWV7KHVHDVSHFWVDUHYHU\LPSRUWDQWDVWKH\DUHFRQVLGHUHGDVFULWLFDOIDFWRUVLQPHDVXULQJWKHFRQWULEXWLRQ
RI D ILUP WR VXVWDLQDEOH GHYHORSPHQW )RU H[DPSOH HFRQRPLF EHQHILWV  IRU DGRSWLQJ UHYHUVH ORJLVWLFV E\
PDQXIDFWXUHUV DUH FRVW VDYLQJ RU LPSURYHPHQW RI WKH FRUSRUDWH LPDJH  DOORZLQJ WKH FRPSDQ\ WR JDLQ
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7KXV HQGRIOLIH (2/ V\VWHPV PDQDJHPHQW LV EHFRPLQJ DPDMRU FRQFHUQ IRU V\VWHPVPDQXIDFWXUHUVZKLFK
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VFUDSSHGHWFVHHIRULQVWDQFH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7RGD\LQDHURVSDFHVHFWRUHQJLQHHUVSD\DVSHFLDODWWHQWLRQWRWKHVFUDSSHGHQGRIOLIHDLUFUDIWV,QIDFWDVDQ\
SURGXFWDLUFUDIWGHSUHFLDWHVLQYDOXHZLWKWLPHLQUDLVRQRILQFUHDVHGFRVWRIPDLQWHQDQFHUHSDLUDQGXSJUDGLQJ
WRFRPSO\ZLWKOHJLVODWLRQZKHQH[FHHGLQJDFHUWDLQWKUHVKROGWKHVHIDFWRUVEHFRPHXQHFRQRPLFDQGWKHDLUFUDIW
LVFRQVLGHUHGRXWRIVHUYLFH+RZHYHUUHFDOOHGDLUFUDIWVXVXDOO\FRQWDLQYDOXDEOHFRPSRQHQWVDQGSDUWVWKDWFDQ
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&RXQFLO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FRPSDQLHVWKDWDUHDOUHDG\HIIHFWLYHO\HQJDJHGLQWKDWDFWLYLW\)RUH[DPSOHUHF\FOLQJFDUERQILEHUFDQEHGRQH
DW DSSUR[LPDWHO\  SHUFHQW RI WKH FRVWZLWKOHVVWKDQSHUFHQWRIWKHHOHFWULFLW\UHTXLUHGWRPDNHQHZFDUERQ
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&DUEHUU\7KXVWRLPSURYHROGHUIOHHWDVVHWPDQDJHPHQWDQGSURPRWHWKHEHVWSUDFWLFHVLQWHUPVRI
GHFRQVWUXFWLRQVRPHJURXSVDQGSURMHFWVVXFKDV3$0(/$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HQYLURQPHQWDOO\ UHXVHDQGUHGXFHWKHTXDQWLW\RIZDVWHWREHHOLPLQDWHG
7KHLUPLVVLRQVDUHWRHQFRXUDJHUHF\FOLQJDLUFUDIWVE\VKRZLQJWKDWRIUHWLUHGSODQHVFRPSRQHQWVFDQEH
UHF\FOHG UHXVHG RU UHFRYHUHG &RWHV   HQVXUH VHFXULW\ SURSRVH HFRQRPLF DQG HQYLURQPHQWDO
PDQDJHPHQW RI (2/ DLUFUDIW DQG VXJJHVW VROXWLRQV IRU WKH UHXVH RI DLUSODQH SDUWV DQG DVVHPEOLHV IURP ROGHU
DLUSODQHV&DUEHUU\ 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,Q IDFW WKH ROGHU IOHHWPDQDJHPHQW DQG DLUFUDIW VFUDSSLQJ RIWHQ LQYROYH FRQIOLFWLQJ HFRQRPLF HQYLURQPHQWDO
DQG VRFLRHFRORJLFDO LPSDFWV )RU H[DPSOH ORFDWLQJ D QHZ ZLWKGUDZDO SODQ IRU WKH GLVPDQWOLQJ HQG RI OLIH
DLUFUDIW UHTXLUHVRSWLPL]LQJ VRPHSUHIHUHQFHLQGLFDWRUVVXFKDV ORJLVWLFFRVWVHQYLURQPHQWDOHIIHFWV«HWF
%\ FRQVLGHULQJ WKDW WKHZLWKGUDZDO SODQ SUHFLVHV WKH UHSDWULDWLRQ SODQ RI WKH(2/DLUFUDIWXQWLOLWVGLVPDQWOLQJ
SODFH *RGLFKDXG 3pUqV  WKH ZLWKGUDZDO GHVLJQ SKDVH LV UHDOL]HG ILUVWO\ LQ RUGHU WR  GHWHUPLQH WKH
FRPSOH[LW\RIWKHWUDQVSRUWWKHGHSWKRIGLVDVVHPEO\DQGWKHVHTXHQFLQJRIRSHUDWLRQVDFFRUGLQJWRVXVWDLQDEOH
GHYHORSPHQW/REDWR 
$Q HYDOXDWLRQ SKDVH PXVW WKHQ EH UHDOL]HG WR FKRRVH WKH EHVW DOWHUQDWLYH DPRQJ GLIIHUHQW H[LVWLQJ SODQH
GHFRQVWUXFWLRQ SODFHV ,Q IDFW VHYHUDO VLWHVFDQEHFDQGLGDWHVIRUWKHGHFRQVWUXFWLRQRSHUDWLRQVZKLFKOHDGWR
PDQ\VROXWLRQVLQWHUPVRIORJLVWLFV
,Q WKLV FRQWH[W WKLV SDSHU DGGUHVVHVWKHVFUDSSHGDLUFUDIWZLWKGUDZDOSODQORFDWLRQSUREOHP7RVHOHFWWKHEHVW
DOWHUQDWLYH RU WKHPRVW VDWLVILFLQJ RQH WKLV SDSHU SURSRVHV DPXOWLFULWHULD GHFLVLRQDSSURDFKEDVHGRQ%2&5
DQDO\VLVWRLGHQWLI\DQDGHTXDWHZLWKGUDZDOSODQ
7KHUHPDLQGHURIWKLVSDSHULVRUJDQL]HGDVIROORZVHFWLRQWZRLQWURGXFHVWKHGHFRQVWUXFWLRQSURFHVVHVDQGWKH
FKDUDFWHULVWLFVRIDGHFRQVWUXFWLRQWUDMHFWRU\6HFWLRQWKUHHDGGUHVVHVWKHPHWKRGRIVWUXFWXUHGSUREOHPEDVHGRQ
ELSRODUQDWXUHRIYDULDEOHV6HFWLRQIRXUSUHVHQWVWKHEDVLVRIWKHVDWLVILFLQJJDPHWKHRU\6HFWLRQILYHSURYLGHV
DQH[DPSOHRIDSSOLFDWLRQ 6HFWLRQVL[FRQFOXGHVWKHDUWLFOHDQGGLVFXVVHVVRPHSHUVSHFWLYHVDQGJXLGHOLQHVIRU
IXWXUHZRUNV
 'HFRQVWUXFWLRQ SURFHVVFKDUDFWHULVWLFV
$ V\VWHPRI GHFRQVWUXFWLRQ LV  D VHTXHQFH RI FRPSOH[ SURFHVVHVWKDWEHJLQVZLWKWKHGHFRPPLVVLRQLQJRIWKH
DLUFUDIW XQWLO WKH WUHDWPHQW RI LWV FRQVWLWXHQWV ,W DLPV WR GHFRQVWUXFW WKH HQG RI OLIH V\VWHPV VRDVWRUHFRYHU
UHXVDEOHRUUHF\FODEOHSDUWVLQFRPSOLDQFHZLWKHQYLURQPHQWDO VWDQGDUGV
,Q WKH IUDPHZRUN RI WKH DLUFUDIW GLVPDQWOLQJ*DXGLFKDXG HW DO  *DXGLFKDXG HW DO  KDYH VHTXHQFHGWKH
GHFRQVWUXFWLRQSURFHVVLQWKUHHVWDJHV 
- 7KHORJLVWLFVRIUHWXUQDOVRFDOOHGUHYHUVHORJLVWLFVRQFHWKHSODQHLVGHFODUHGRXWRIVHUYLFHLWKDVWREH
UHPRYHGDQGDTXLFNGLDJQRVLVZLOOGHWHUPLQHWKHRSHUDWLRQVWREHFDUULHGRXWEHIRUHLWLVDEOHWRJRRQ
LWVRZQRUWREHWUDQVSRUWHGWRWKHSODFHZKHUHLWZLOO EHGLVPDQWOHG 
- 7KH GLVPDQWOLQJ SURFHVVLVJHQHUDOO\GRQHRQSUHPLVHVVSHFLDOL]HGLQGHFRPPLVVLRQLQJ7KHJRDOLVWR
UHFRYHU WKH FRPSRQHQWV WKDW KDYH WKH SRWHQWLDO WR EH UHXVHG RQ WKH RQHKDQGHQJLQHODQGLQJJHDU
HTXLSPHQW  DQG LQ FDVH LW LV QRW SRVVLEOH RU QRW HFRQRPLFDOO\ ZRUWK\ WR H[WUDFW WKH UHXVDEOH
PDWHULDOV DOXPLQXP DOOR\VSODVWLFV
- 9DOXDWLRQ DFWLYLWLHVKDYHHVVHQWLDOO\HFRQRPLFREMHFWLYHVWKHUHDUHIRXUW\SHVRIUHFRYHU\
- IXQFWLRQDOUHF\FOLQJUHLQVWDWHWKHSURGXFWVUHVXOWLQJIURPWKHGHFRQVWUXFWLRQ
- PDWHULDO UHF\FOLQJUHXVLQJWKHPDWHULDO FRPSRQHQWVRIWKHHQGRIOLIHV\VWHP
- HQHUJ\UHFRYHU\LQFLQHUDWLQJRIQRQUHF\FODEOHSURGXFWVREWDLQHGIURPGHFRQVWUXFWLRQWRSURGXFH
HQHUJ\
- SDFNDJLQJDQGVWRUDJHRIKD]DUGRXVSURGXFWVDQGSURGXFWVWKDWFDQQRWEHYDOXHGLQHQYLURQPHQWDO
IULHQGO\ FRQGLWLRQV

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 6WUXFWXUHG IUDPHZRUN IRUDQDO\VLV 
2XU LVVXH WKDW LV WKH VHOHFWLRQ RI WKHEHVWVLWHRIGLVPDQWOLQJ LVIRUPXODWHGDVDPXOWLFULWHULDGHFLVLRQSUREOHP
ZKHUH HDFK GLVPDQWOLQJ SRWHQWLDO VLWH LV FRQVLGHUHGDVDQDOWHUQDWLYH,WLVWKHQHYDOXDWHGDFFRUGLQJWRDVHWRI
LQGLFDWRUVSUHVHQWHGE\WKHDFWRUVRIWKHGHFLVLRQDQGGHWDLOHGRQTXDQWLILDEOHDWWULEXWHVLQRUGHUWRHVWLPDWHWKH
GHJUHHRIDFKLHYHPHQWRIGHFLVLRQREMHFWLYHVE\HDFKDOWHUQDWLYH
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$FWRUVVHOHFWREMHFWLYHVDQGLQGLFDWRUVWRPHDVXUHDFKLHYHPHQWRIWKHVHREMHFWLYHV
3RWHQWLDODOWHUQDWLYHVDUHWKHQLGHQWLILHG
 )RU HDFK SDLU REMHFWLYH DOWHUQDWLYH DFWRUV FDQ GHWHUPLQH D VHW RI DWWULEXWHV WKDW SHUPLW HYDOXDWLRQ RI DQ
DOWHUQDWLYHZLWKUHJDUGWRDQREMHFWLYHRQELSRODUEDVLVRIWKHPVXSSRUWLQJUHMHFWLQJDWWULEXWHV
$OWHUQDWLYHVDUHHYDOXDWHGZLWKUHJDUGWRWKHREMHFWLYHVIRUUHFRPPHQGDWLRQV

:H SURSRVH LQ WKLV SDSHU D VWUXFWXULQJ IUDPHZRUN EDVHG RQ D %2&5 DQDO\VLV FRPELQHG ZLWK WKH$QDO\WLF
+LHUDUFK\ 3URFHVV $+3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VXSSRUWDELOLW\ UHMHFWDELOLW\ QRWLRQV DQG XQFHUWDLQW\ VHH 7FKDQJDQL HW DO  %RX]DURXU$PRNUDQH HW DO
 DVUHVXPHGLQWKHIROORZLQJWDEOH,WFRUUHVSRQGVWRHYDOXDWHHDFKDOWHUQDWLYHEDVHGRQZKDWLWEULQJV%
IRUEHQHILWZKDWLWDOORZV2 IRURSSRUWXQLW\ZKDWLWFRVWV&IRUFRVWVDQGZKDWLWWKUHDWHQV5IRUULVN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2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 5LVN5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݋
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WRPRUHSDUWLFXODUXQWLODOHYHORIRSHUDWLRQDOFULWHULDDJDLQVWZKLFKWKHGHFLVLRQDOWHUQDWLYHVFDQEHHYDOXDWHGLV
UHDFKHG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Ԣ݋௟ Ԣ ZLWK UHJDUG WR WKH RYHUDOO GHFLVLRQ JRDO"´ 7KH$+3 VFDOH JLYHQ LQ7DEOH  LV XVHG WR REWDLQ D SDLUZLVHFRPSDULVRQPDWUL[߮ ௢ZKHUH߮ ௢ሺ݇ǡ ݈ሻ LVWKHUHODWLYHLPSRUWDQFHRIREMHFWLYH Ԣ݋௞ ԢFRPSDUHGWRWKHREMHFWLYHԢ݋௟ ԢZLWKUHJDUGWRWKHRYHUDOOGHFLVLRQJRDO
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7DEOH&ODVVLFDO$+3SDLUZLVHFRPSDULQJZHLJKWV
7KHSDLUZLVHFRPSDULVRQPDWUL[߮ ௢FDQEHFRQVWUXFWHGDUELWUDULO\XVLQJDVWUDLJKWIRUZDUGDSSURDFKEDVHGRQWKH
VHOHFWLRQRIDSLYRWREMHFWLYHWRZKLFKWKHRWKHUREMHFWLYHVZLOOEHFRPSDUHGLQWKDWFDVHDFRQVLVWHQWPDWUL[LV
REWDLQHG IRU PRUH GHWDLOV VHH  7FKDQJDQL HW DO  7KH UHODWLYH LPSRUWDQFH RI DWWULEXWHV FRQVLGHULQJ
REMHFWLYHVߪൈ௢LVDOVRREWDLQHGE\SDLUZLVHFRPSDULVRQRIDWWULEXWHVFRQVLGHULQJREMHFWLYHVIRUHDFKDWWULEXWHVXEVHW RQ HDFK ൈൌ ܾǡ ݋ǡ ܿǡ ݎ IDFWRUV(YDOXDWLRQ DOWHUQDWLYHPDWUL[ FRQVLGHULQJ GLIIHUHQW VXEVHWV RI DWWULEXWHVࣟൈ௢ ሺൈൌ ܾǡ ݋ǡ ܿǡ ݎሻ IDFWRUV FDQ EH REWDLQHG LQ WZRZD\VIRUDJLYHQDWWULEXWHLIWKHHYDOXDWLRQRIWKHDOWHUQDWLYHLV
QXPHULFDOZLWKܽ݇ሺݑ௜ሻ WKH SHUIRUPDQFH RI DOWHUQDWLYHݑ௜ZLWKUHJDUGWRܽ௞ WKHQWKHSDLUZLVHFRPSDULVRQPDWUL[߮ൈ௔ೖLVREWDLQHGWKURXJKHTXDWLRQ
 ߮ൈ௔ೖሺݑ௜ ǡ ݑ௝ሻ ൌ ୩ ሺ୧ሻ୩ ሺ୨ ሻ 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2WKHUZLVHWKHPDWUL[ LVREWDLQHGXVLQJWKH$+3SURFHGXUHE\DQVZHULQJDTXHVWLRQRIWKHIRUP KRZZHOO GRHV
SHUIRUP DOWHUQDWLYHݑ௜FRPSDUHGWRDOWHUQDWLYHݑ௝ZLWKUHJDUGWRDWWULEXWHܽ ௞ "DQGWKHPDWUL[ LVREWDLQHGE\
HTXDWLRQ

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2QFHWKH$+3SURFHGXUHKDVEHHQFDUULHGRXWE\WDNLQJLQWRDFFRXQWWKHELSRODUQDWXUHRIWKHDWWULEXWHVWKHILQDO
HYDOXDWLRQFRQVLVWVLQDJJUHJDWLQJGDWDLQRUGHUWRUHSUHVHQWHDFKDOWHUQDWLYHZLWKDXQLTXHVXSSRUWLQJPHDVXUH
UHSUHVHQWHGE\EHQHILWDQGRSSRUWXQLW\DQGXQLTXHUHMHFWLQJPHDVXUHUHSUHVHQWHGE\FRVWDQGULVNV*LYHQ
WKHELSRODUQDWXUHRIWKHDWWULEXWHVZHSURSRVHWKHXVHRIVDWLVILFLQJJDPHWKHRU\LQ WKHILQDOHYDOXDWLRQ,QWKH
IROORZLQJ D EULHI GHVFULSWLYH RI WKH VDWLVILFLQJ JDPH WKHRU\ LV SUHVHQWHG EHIRUH DGGUHVVLQJ WKH DSSOLFDWLRQ
H[DPSOH
 6DWLVILFLQJJDPHWKHRU\
7KHVDWLVILFLQJJDPHWKHRU\LVEDVHGRQWKHIDFWWKDWGHFLVLRQPDNHUVLQVROYLQJUHDOSUREOHPVGRQRWQHFHVVDULO\
VHHNWRDFKLHYHWKHRSWLPXPEXWPRVWRIWKHWLPHVHWWOHIRUDOWHUQDWLYHVWKDWDUHMXVW³JRRGHQRXJK´EHFDXVHWKHLU
FRJQLWLYH FDSDFLWLHVDUHOLPLWHGDQGWKHLQIRUPDWLRQLQWKHLUSRVVHVVLRQLVDOPRVWDOZD\VLPSHUIHFW 7KHFRQFHSW
RIEHLQJJRRGHQRXJKLVVXLWDEOHIRURXUDSSURDFKZKHUHJRRGHQRXJKIRUDQDOWHUQDWLYHFDQVLPSO\VLJQLI\WKDW
WKHVXSSRUWLQJFRQWULEXWLRQH[FHHGVWKHUHMHFWLQJRQHLQVRPHVHQVH7KHVDWLVILFLQJJDPHWKHRU\LVFKDUDFWHUL]HG
E\VHYHUDOVHWV

'HILQLWLRQ 7KHVDWLVILFLQJVHWȈT 8LVWKHVHWRIDOWHUQDWLYHVGHILQHGE\WKHIROORZLQJHTXDWLRQ
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4XDOLWDWLYHVFDOH 1XPHULFDOYDOXHV
(TXDOO\LPSRUWDQW 
0RGHUDWHO\PRUHLPSRUWDQW 
6WURQJO\PRUHLPSRUWDQW 
9HU\VWURQJO\PRUHLPSRUWDQW 
([WUHPHO\PRUHLPSRUWDQW 
,QWHUPHGLDWHVFDOHVFRPSURPLVH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 
7KH FDXWLRQ LQGH[ݍ FDQEHXVHGWRDGMXVWWKHDVSLUDWLRQ OHYHOLQFUHDVHݍ LIWRRPDQ\DOWHUQDWLYHV DUHGHFODUHG
VDWLVILFLQJRURQWKHFRQWUDU\GHFUHDVHݍ LIߑݍ LVHPSW\IRULQVWDQFH
+RZHYHU WKHUH DUH PDQ\ FDVHVZKHUH VRPH DOWHUQDWLYHV KDYH EHWWHU V HOHFWDELOLW\ DQG ORZHU UHMHFWDELOLW\ WKDQ
RWKHUVLWLVFOHDUWKDWLQVXFKVLWXDWLRQWKHGHFLVLRQPDNHUZLOOZDQWWRFKRRVHWKHVHDOWHUQDWLYHVWKHLQWHUHVWLQJ
VHWZRXOGEHWKHVHWZKHUHVDWLVILFLQJDOWHUQDWLYHVDUHWKHEHVWZLWKRXWDOWHUQDWLYHEHWWHUWKDQWKHP
7KHQZH GHILQH WKH HTXLOLEULXP VHWܧ DV D VHW DOWHUQDWLYHV IRUZKLFKWKHUHDUHQRVWULFWO\EHWWHUDOWHUQDWLYHV
ZKLFKFDQQRWEHHPSW\E\WKHIROORZLQJGHILQLWLRQVHHHTXDWLRQ
 ܧ ൌ  ሼݑ א ܷ ׷ ܦሺݑሻ  ൌ ׎ሽ  

DQGWKHVDWLVILFLQJHTXLOLEULXP VHWܧ௤ௌ LVJLYHQE\
 ܧ௤ௌ  ൌ ܧ ת ߑݍ   
%\ XVLQJ VDWLVILFLQJ JDPH WKHRU\ DV ILQDO DJJUHJDWLRQ SURFHVV VHOHFWDELOLW\ DQG UHMHFWDELOLW\ PHDVXUHV DUH
REWDLQHGDVIROORZLQJIRUDQDOWHUQDWLYHݑ௜
 ߤ௦ሺݑ௜ሻ ൌ ߛܤሺݑ௜ሻ ൅ ሺͳ െ ߛሻܱሺݑ௜ሻσ ሺߛܤሺݒሻ ൅ ሺͳ െ ߛሻܱሺݒሻሻ௩א௎  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ZKHUHܺ ൌ ܤǡ ܱǡ ܥǡ ܴ UHSUHVHQW DJJUHJDWLRQ PHDVXUHV IRU ൈൌ ܾǡ ݋ǡ ܿǡ ݎ IDFWRUV IRU HDFK DOWHUQDWLYHݑ௜UHVSHFWLYHO\ߛVWDQGVIRUWKHLQGH[RIULVNDYHUVLRQDQGLVXVHGWRWDNHLQWRDFFRXQWWKHEHKDYLRURIGHFLVLRQPDNHUVWRZDUGV
ULVN :KHQ WKH DYHUVLRQ ULVN LQGH[ JRHV WR  KLJKO\ ULVN\ GHFLVLRQPDNHU SRVLWLYH XQFHUWDLQ IDFWRU QDPHO\
RSSRUWXQLW\ DQG QHJDWLYH FHUWDLQ IDFWRU LQ WHUPV RI FRVW DUH IDYRUHG SRWHQWLDO JDLQ YHUVXV LPPHGLDWH FRVW
ZKDWHYHUWKHSRWHQWLDOWKUHDWZKHUHDV ZKHQȖWHQGVWRZDUGVDULVNDYHUVLRQGHFLVLRQPDNHUSRVLWLYHFHUWDLQ
IDFWRU EHQHILW LV FRPSDUHG WR QHJDWLYHXQFHUWDLQIDFWRUULVNDFWXDOJDLQYHUVXVSRWHQWLDOWKUHDWZKDWHYHUWKH
FRVWWRSD\
 $SSOLFDWLRQ H[DPSOH
,Q WKLV VHFWLRQ ZH VKRZ KRZ WR XVH RXU DSSURDFK WR UHVROYH WKH VFUDSSHG DLUFUDIWZLWKGUDZDO SODQ ORFDWLRQ
SUREOHP$+3SURFHGXUH FRPELQHG WR%2&5DQDO\VLVLVXVHGWRVHOHFW WKHPRVWVDWLVILFLQJDLUFUDIWGLVPDQWOLQJ
VLWH
D 'DWD 
7KH GDWD XVHG LQ WKLV SUREOHP DUH WDNHQ IURPWKHZRUNRI/REDWR/REDWR7KH\KDYHEHHQWUHDWHG
DQG VWDQGDUGL]HG IRU RXU QHHGV 7KH RYHUDOO JRDO LV WR UHSDWULDWH DQ HQG RI OLIH DLUFUDIW WR D GLVPDQWOLQJ
SODWIRUP(FRQRPLFHQYLURQPHQWDODQGVRFLDOREMHFWLYHVKDYHEHHQIL[HGE\WKHJURXSRIGHFLVLRQPDNHUV
7KHLQGLFDWRUVXVHGWRFDOFXODWHWKHGHJUHHRIDFKLHYHPHQWRIREMHFWLYHVDUHHOLFLWHGE\GHFLVLRQPDNHUVIRU
HDFK REMHFWLYH DQG GHWDLOHG LQ TXDQWLILDEOH DWWULEXWHV FKDUDFWHUL]LQJ WKH DOWHUQDWLYHV LQ %2&5 DQDO\VLV
  
IUDPHZRUN7RPHHWWKHUHTXLUHGQXPEHURISDJHVRQO\GDWDRQWKHHFRQRPLFREMHFWLYHVDUHVXPPDUL]HGLQ
WKHIROORZLQJ WDEOH7KHUHDUHSRWHQWLDOUHSDWULDWLRQSODQV
7DEOH3HUIRUPDQFHPDWUL[IRUDWWULEXWHVRIHFRQRPLFREMHFWLYH
E 5HVXOWV
7KHHYDOXDWLRQRIDOWHUQDWLYHVE\WKH$+3SURFHGXUHLQWKH%2&5DQDO\VLVIUDPHZRUNZDVDFKLHYHGE\DSSO\LQJ
WKH HTXDWLRQV  DQG  7KH UHVXOWV REWDLQHG DUH VXPPDUL]HG LQ 7DEOH  7KHQ VHOHFWDELOLW\ PHDVXUH LV
FDOFXODWHGE\FRPELQLQJWKHEHQHILWDQGRSSRUWXQLW\FRQWULEXWLRQIRUHDFKDOWHUQDWLYHHTXDWLRQDQGPHDVXULQJ
UHMHFWDELOLW\E\DJJUHJDWLQJWKHFRVWDQGULVNFRQWULEXWLRQRIHDFKDOWHUQDWLYHHTXDWLRQ7DEOHVXPPDUL]HV
WKH UHVXOWV REWDLQHG )RU HDVLHU UHDGLQJ RI WKHVH UHVXOWV WKHJUDSKLFDOUHSUHVHQWDWLRQRIWKHVHWHUPV ሺߤ௦ǡߤ௥ሻ
SODQH LV GRQH:H REWDLQHG  JUDSKV E\ YDU\LQJ ULVN DYHUVLRQ LQGLFHVȖ Ȗ Ȗ )LJXUH:HFDQ
REVHUYHHDVLO\WKHVDWLVILFLQJHTXLOLEULXP VHWIRUHDFKFDVHDWWKHFDXWLRQLQGH[T 
(FRQRPLFREMHFWLYH  $OWHUQDWLYHV 8QLWV)DFWRUV ,QGLFDWRUV $WWULEXWHV X X X X X X X
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